Rgsum6. Nous avons mesurg l e s c o u r b e s d e d 6 c r o i s s a n c e beam-foil pour d i x niveaux du C a I I e t d i x niveaux du ZnII. En o u t r e , nous avons dgtermin6 l a p o p u l a t i o n r e l a t i v e pour d e s niveaux d i v e r s du CaII e t ZnII en u t i l i s a n t un monochromateur c a l i b r g ( 200-600 nm ) . Le b u t d e c e t r a v a i l e s t d e t r o u v e r s i l e s c o u r b e s de d 6 c r o i s s a n c e expi.rimentale, q u m n t r e n t d e s longues c a s c a d e s , peuvent & t r e r e p r o d u i t e s a partir des p o p u l a t i o n s i n i t i a l e s e t d e s p r o b a b i l i t 5 s d e t r a n s i t i o n s c a l c u l i e s dans l ' a p p r o x i m a t i o n coulombienne.
A b s t r a c t . W e have measured beam-foil decay c u r v e s f o r approximately t e n terms i n C a I I and t e n terms i n ZnII. I n a d d i t i o n , we have determined t h e r e l a t i v e i n i t i a l beam-foil l e v e l p o p u l a t i o n f o r l e v e l s i n C a I I and ZnII by means of a quantum e f f i c i e n c y c a l i b r a t e d monochromator, 200-600 nm. The purpose of t h i s s t u d y is t o s e e whether t h e e x p e r i m e n t a l decay c u r v e s which i n some c a s e s show long c a s c a d e t a i l s , can be reproduced from t h e measured i n i t i a l l e v e l p o p u l a t i o n s and t h e o r e t i c a l t r a n s i t i o n p r o b a b i l i t i e s c a l c u l a t e d i n t h e Coulomb approximation.
For some t i m e t h e r e h a s been g r e a t concern whether cascade was t h e main r e a s o n f o r t h e r a t h e r l a r g e d i s c r e p a n c y between measured and t h e o r e t i c a l l i f e t i m e s i n t h e i m p o r t a n t CuI sequence.
W e have measured beam-foil decay c u r v e s f o r approximately t e n terms i n ZnII and a l s o f o r t e n terms i n CaII. I n a d d i t i o n we have determined t h e r e l a t i v e i n i t i a l beam-foil l e v e l p o p u l a t i o n f o r l e v e l s i n ZnII by means o f a quantum e f f i c i e n c y c a l i b r a t e d monochromator, 200-600 nm. The purpose o f t h i s s t u d y i s t o s e e whether t h e e x p e r i m e n t a l decay c u r v e s , which show l o n g c a s c a d e t a i l s i n some c a s e s , can be reproduced from t h e measured i n i t i a l l e v e l p o p u l a t i o n s and t h e o r e t i c a l t r a n s i t i o n p r o b a b i l i t i e s c a l c u l a t e d i n t h e numerical Coulomb approximation.
'
The measurements were c a r r i e d o u t a t t h e 400 kV heavy i o n a c c e l e r a t o r a t t h e Research I n s t i t u t e o f P h y s i c s i n Stockholm [ l ] . A Heath monochromator, model EUE 700, equipped w i t h a n EM1 9789 QB photomultipl i e r was quantum e f f i c i e n c y c a l i b r a t e d on a r e l a t i v e s c a l e by u s e of a 4 5 Watt quartz-halogen t u n g s t e n c o i l e d c o i l f i l a m e n t lamp s t a n d a r d of s p e c t r a l i r r a d i a n c e ( Optronic L a b o r a t o r i e s , model 245 C ) and a BaS04 s c r e e n , t h e procedure can be found i n Ref. [ 
] . P o l a r i z a t i o n of t h e e m i t t e d l i g h t c o u l d be measured by p l a c i n g a p o l a r i z e r coupled t o a Hanle d e p o l a r i z e r i n f r o n t of t h e monochromator e n t r a n c e s l i t . W e found f o r a l l l i n e s s t u d i e d , t h a t t h e l i n e p o l a r i z a t i o n was very c l o s e t o zero. T h e r e f o r e , a p o s s i b l e i n s t r u m e n t a l p o l a r i z a t i o n was ignored i n t h e measurements, and t h e r e l a t i v e l i n e i n t e n s i t i e s c o r r e c t e d f o r background c o u l d be c o n v e r t e d i n t o r e l a t i v e l e v e l p o p u l a t i o n by u s e of t h e r e l a t i o n [ 3 1
Here, N i s t h e r e l a t i v e p o p u l a t i o n of j l e v e l j , S ( h ) i s t h e s i g n a l , normalized t o e q u a l amounts of beam c u r r e n t , of t h e o p t i c a l t r a n s i t i o n o f wavelength A from l e v e l j t o l e v e l f. S i n c e t h e l i n e i n t e n s i t i e s were measured immediately behind t h e f o i l , c a s c a d e p r o c e s s e s c o u l d be ignored 1 3 1 . K ( A ) i s t h e monochromator quantum e f f i c i e n c y 1 2 1 , and A i s t h e j f t r a n s i t i o n p r o b a b i l i t y f o r t h e t r a n s i t i o n from l e v e l j t o l e v e l f .
The e x p e r i m e n t a l l y determined a r e shown i n F i g . 1 v e r s u s t h e e f f e c t i v e quantum number, and t h e d a t a a r e i n F i g . 2 p l o t t e d v e r s u s t h e o r b i t a l a n g u l a r momentum quantum number. The r e s u l t s a r e i n agreement w i t h f i n d i n g s f o r L i , Be and Mg, s e e t h e s e p r o c e e d i n g s , e x c e p t f o r t h e v e r y low p o p u l a t i o n o f t h e 4f 2~ t e r m i n Z n I I .
Cascade c o n t r i b u t i o n s c a l c u l a t e d from t h e d a t a i n F i g . 1 and t r a n s i t i o n p r o b a b i l i t i e s i n t h e n u m e r i c a l Coulomb a p p r o x i m a t i o n change t h e decay c u r v e s a p p r e c i a b l y from what t h e y would b e , i f t h e r e were no c a s c a d e s .
One o f t h e a u t h o r s (EV) i s g r a t e f u l t o t h e Researc.h I n s t i t u t e f o r
[I1BITAL ANGULAR HOnENTUH OUANTW WUBER F i g . 2 -R e l a t i v e p o p u l a t i o n o f Z n I I l e v e l s v e r s u s t h e o r k j i t a l a n g u l a r momentum quantum number. P h y s i c s f o r the h o s p i t a l i t y h e e n j o y e d d u r i n g h i s s t a y , a s w e l l a s f o r f i n a n c i a l s u p p o r t from t h e Nordic A c c e l e r a t o r Committee.
